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Description 

[0001] The present invention relates to an apparatus 
for and method of cruise control for vehicles. 
[0002] It is well known to provide cruise control facili- s 
ties in a vehicle which allow the driver to set a target 
vehicle speed, the vehicle road speed being adjusted 
automatically by the cruise controller so as to maintain 
the actual vehicle speed at the target speed for as long 
as the cruise control is activated. Such known control- 10 
lers do not monitor the distance to or speed of vehicles 
which lie ahead of the controlled vehicle, so that the 
driver must intervene if the vehicle under cruise control 
approaches too closely to a vehicle ahead of it, for 
example to ensure that a "safe" braking distance is 
remains between the vehicles based on such factors as 
the driver's perception of the road conditions, weather 
conditions and vehicle performance. The driver inter- 
vention can involve adjusting the set target speed to a 
new target or at least temporarily switching off the 20 
cruise control altogether, for example by applying the 
vehicle foot brake or displacing a cruise control operat- 
ing lever to an off position. In the case that a vehicle 
ahead increases its speed, the driver of the vehicle 
under cruise control also has the facility to manually 25 
adjust the target speed upwardly to a new target by 
actuation of the cruise control operating lever. 
[0003] A recent development in cruise control has 
involved reducing the necessity for driver involvement 
by enabling the cruise control system to be aware of and 30 
react to the presence and performance of a vehicle, 
referred to hereinafter as a target vehicle, running 
ahead of the vehicle under cruise control. A system of 
this type, referred to as one having Autonomous Intelli- 
gent Cruise Control (AICC), is disclosed in our EP-A- 0 35 
612 641 to which reference is hereby directed, wherein 
the cruise control apparatus comprises distance error 
determining means for determining a distance error as 
the difference between a desired distance between a 
target vehicle and the controlled vehicle and the actual 40 
distance between the target vehicle and the controlled 
vehicle, speed error determining means for determining 
a speed error as the difference between the speed of 
the target vehicle and the speed of the controlled vehi- 
cle, and acceleration demand producing means for pro- 45 
ducing a vehicle acceleration demand as a function of 
the distance error and of the speed error. 
[0004] The acceleration demand can be calculated as 
the sum of the product of the distance error and a first 
gain parameter and the product of the speed error and so 
a second gain parameter. The second gain parameter 
may be a constant, such as unity. 
[0005] The distance and speed errors can be deter- 
mined in a number of ways for example using an elec- 
tromagnetic or ultra-sonic target detection system, such ss 
as a radar system, for providing a direct measure of dis- 
tance to a target vehicle ahead. The speed error can be 
obtained by differentiating the output of the radar sys- 
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tern with respect to time. In other systems, the speed 
error may be formed automatically by the radar system, 
for example if the radar system is of the doppler type. 
[0006] A preferred embodiment of the known system 
of EP-A-0 61 2 641 also includes desired distance deter- 
mining means for determining the desired distance as a 
function, for example a linear function, of the vehicle 
speed. It also preferably includes an acceleration error 
producing means for producing an acceleration error as 
the difference between the calculated acceleration 
demand and the actual vehicle acceleration. 
[0007] The apparatus of EP-A- 0612 641 also includes 
a gating means for supplying the acceleration error to a 
vehicle drive system when the acceleration demand is 
greater than a first threshold 0), and for supplying the 
acceleration error to the vehicle brake system when the 
acceleration demand is less than the second threshold, 
the distance error is less than a second predetermined 
distance error (< 0), and the speed error is less than a 
second predetermined speed error (< 0). 
[0008] Thus, a cruise control system of the type dis- 
closed in our EP-A- 0 612 641 can determine the run- 
ning speed of a controlled vehicle by reference to the 
relative speed and relative distance of a target vehicle 
which is running ahead of the controlled vehicle on the 
road. If the target vehicle increases its speed, then the 
controlled vehicle will increase its speed correspond- 
ingly, up to the preset target speed initially set by the 
driver. Likewise, rf the target vehicle slows down, then 
the controlled vehicle will be caused to slow down as 
well, either by reduction in throttle or by a reduction in 
throttle and by application of the vehicle brakes. If the 
target vehicle comes to a halt, then the controlled vehi- 
cle will also be brought to a halt, a predetermined dis- 
tance behind the target vehicle. 
[0009] The aforegoing description of the known sys- 
tem assumes that the preceding (target) vehicle 
remains in the same driving lane as the controlled 
(AICC) vehicle, ie remains substantially directly in front 
of the controlled vehicle. In practice, of course, this situ- 
ation does not always prevail and, for example in the 
case of driving on a multi-lane motorway, target vehicles 
in front of the AICC controlled vehicle may move to 
either an inside, slower lane or to an outside faster lane. 
In the case of motorways in the UK where one drives on 
the left-hand side of the road, this means that a target 
vehicle moving to an adjacent left-hand lane is moving 
to a slower lane and can be overtaken whereas a target 
vehicle moving to a right-hand lane is moving to a faster 
lane and therefor should not, in accordance with the 
prevailing regulations, be overtaken on the insfcJe- 
unless in a slow moving "queuing situation". 
[001 0] It is an object of the present invention that the 
cruise control system (AICC) of a vehicle should be able 
to monitor lane changing manoeuvres of target vehicles 
running ahead and react appropriately. 
[001 1 ] In accordance with the present invention, there 
is provided an AICC cruise control system which is 
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arranged to determine whether the closest targeted 
vehicle ahead of it is running in its lane or an adjacent 
lane and 

(a) if it is determined that the closest vehicle is run- s 
ning in an adjacent slower lane, to allow that vehicle 
to be overtaken if the way ahead is clear, 

(b) if it is determined that the closest vehicle is run- 
ning in an adjacent faster lane, to prevent that vehi- 
cle from being undertaken and to use that vehicle 
as a prime target, unless there is another vehicle 
running in the same lane as the controlled vehicle 
which demands deceleration of the controlled vehi- 
cle in order to acquire station behind it, in which 
case the latter vehicle is selected to the prime tar- 
get. 

[0012] To achieve this operation, the AICC system 
preferably includes a means for establishing the angular 
offset of target vehicles running ahead of the controlled 
vehicle and for determining whether a given target vehi- 
cle is above, below or within a predetermined angular 
range of the direction of travel of the controlled vehicle, 
and a means for selecting a prime target from a plurality 
of targets detected by the radar system of the AICC, the 
selection means being arranged to operate such that: 

(a) if the closest target vehicle is running below said 
predetermined angular range then that one of said 
targets having the highest acceleration demand 
from the AICC system is selected as the prime tar- 
get to be followed unless the vehicle in the same 
lane demands deceleration 

(b) if the target vehicle is running within or above 
said predetermined angular range than that one of 
said targets having the lowest acceleration demand 
from the AICC system is selected as the prime tar- 
get to be followed, unless 

(c) a more distant target running within said prede- 
termined angular range requires deceleration to 
acquire station behind it, in which case the latter 
target is selected as the prime target to be followed. 

[001 3] The invention is described further hereinafter, 
by way of example only, with reference to the accompa- 
nying drawings, in which: 

Fig 1 . is a block circuit diagram of one embodiment 
of a known cruise control apparatus to which the 
present invention is applicable; 
Figs 2 and 3 illustrate various running conditions 
encountered in practice; 

Fig 4 is a simplified flow diagram of one embodi- 
ment or a control system in accordance with the 
present invention; and 

Fig 5 is a block diagram of a basis working embod- 
iment of a control system in accordance with the 
present invention. 
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[0014] The cruise control apparatus of Fig 1 is identi- 
cal to that of our earlier EP-A- 0 612 641 and reference 
to that prior document is hereby directed for a full expla- 
nation of the illustrated system. Only those parts of the 
full description from EP-A-0612 641 are included herein 
as are necessary for a basic understanding of the oper- 
ation of the illustrated system. 
[0015] The cruise control apparatus shown in Figure 
1 is provided in a vehicle driven by an internal combus- 
tion engine and comprises a radar system 1 which is 
mounted at the front of the vehicle and faces forwards 
so as to detect a further vehicle ahead of the vehicle. 
The radar system 1 provides a range output corre- 
sponding to the distance between the vehicle and the 
further vehicle and a relative speed output Vrel which 
corresponds to the difference in speeds of the vehicle 
and the further vehicle. 

[001 6] The range output of the radar system 1 is sup- 
plied to the adding input of a subtracter 3. The subtract- 
ing input of the subtracter 3 is connected to the output of 
a desired range setting circuit 4 whose input is con- 
nected to a vehicle speed sensor 5 for determining the 
speed of the vehicle. The sensor 5 may comprise any 
suitable sensor, such as an optical speed over ground 
sensor or a system for determining vehicle speed based 
on measurement of wheel speeds. 
[001 7] The output of the subtracter 3 is supplied to a 
first input of a multiplier 6 whose second input is con- 
nected to the output of a range gain setting circuit 2 hav- 
ing an input connected to the range output of the radar 
system 1. The output of the multiplier 6 is connected to 
a first input of an adder 7 whose second input is con- 
nected to the radar system 1 via a multiplier 28 so as to 
receive the relative speed signal. The multiplier is 
arranged to scale the relative speed signal prior to use 
by the adder 7. The multiplier 28 may be omitted if a 
gain of unity is applied to the relative speed signal. The 
output of the adder 7 is connected to the input or limrter 
10 for limiting the maximum positive and negative val- 
ues of the acceleration demand signal. For instance the 
maximum positive acceleration may be limited so as to 
be less than or equal to 15%g and the maximum decel- 
eration may be limited so as to be less than or equal to 
30%g, where g is acceleration due to gravity. The lim- 
ited acceleration demand signal from the limiter 10 is 
supplied to the adding input of a subtracter 8 whose 
subtracting input is connected to the output of a differ- 
entiator 9. The input of the differentiator 9 is connected 
to the vehicle speed sensor so that the differentiator 9 
provides a signal corresponding to the vehicle accelera- 
tion. 

[0018] The output of the subtracter 8, which repre- 
sents an acceleration error signal, is supplied to a gat- 
ing arrangement comprising electronic switches 1 1 and 
12. The switch 1 1 selectively connects the output of the 
subtracter 8 to a first input of a multiplier 13 whose sec- 
ond input is connected to the output of an integration 
gain setting circuit 14. The input of the circuit 14 is con- 
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nected to the output of the vehicle speed sensor 5. The 
switch 1 1 is controlled by a comparator 1 5 having a first 
input connected to the output of the limiter 1 0 and a sec- 
ond input connected to receive a first threshold T1 
which corresponds to an acceleration error which is nor- 5 
mally greater than zero. The output of the multiplier 13 
is connected to the input of a throttle actuator 16 of the 
internal combustion engine of the vehicle. The throttle 
actuator is of the type which controls the engine throttle 
in accordance with the integral with respect to time of w 
the signal supplied thereto. 

[0019] The switch 12 selectively connects the output 
of the subtracter 8 to a brake actuator 1 7 of the vehicle. 
The switch 12 has a control input connected to the out- 
put of an AND gate 18 having three inputs. The first is 
input is connected to the output of a comparator 19 hav- 
ing a first input connected to the output of the limiter 10 
and a second input connected to receive a threshold T2 
corresponding to an acceleration which is less than 
zero. The second input of the gate 1 8 is connected to a 20 
comparator 20 having a first input connected to the 
radar system 1 so as to receive the relative speed signal 
and a second input connected to receive a threshold T3 
corresponding to a relative speed or speed error which 
is less than zero. The third input of the gate 18 is con- 25 
nected to the output of a comparator 21 which has a first 
input connected to the output of the subtracter 3 so as 
to receive a range error signal and a second input con- 
nected to receive a threshold T4 corresponding to a 
range or distance error which is less than zero. 30 
[0020] The limiter 1 0 has a disabling input for prevent- 
ing the limiter from limiting the acceleration demand sig- 
nal to the predetermined maximum limit value. The 
disabling input is connected to the output of an AND 
gate 22 which has two inputs. The first input of the gate 35 
22 is connected to the output of a comparator 23 having 
a first input connected to the output of the adder 7 and 
a second input for receiving a threshold T5 correspond- 
ing to an acceleration demand which is equal to the 
maximum or upper limit value of the limiter. The second 40 
input of the gate 22 is connected to the output of a com- 
parator 24 having a first input connected to the output of 
the differentiator 9 and a second input for receiving a 
threshold T6 corresponding to an acceleration between 
zero and the upper limit value. as 
[0021] The range gain setting circuit 2 has an input 
connected to the output of an AND gate 25 having two 
inputs. The first input of the gate 25 is connected to the 
output of a comparator 26 having a first input connected 
to the output of the subtracter 3 and a second input for so 
receiving a threshold T7 corresponding to a predeter- 
mined distance error which is greater than zero. The 
second input of the gate 25 is connected to the output of 
a comparator 27 having a first input connected to 
receive the relative velocity signal from the radar system 55 
1 and a second input for receiving a threshold T8 which 
corresponds to a predetermined speed error which is 
greater than zero. 
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[0022] When cruise control is selected, the cruise con- 
trol apparatus shown in Fig. 1 controls the engine throt- 
tle and vehicle brake system automatically unless and 
until cruise control is disabled, for instance by the driver 
switching off cruise control or operating the accelerator 
or brake controls of the vehicle. The radar system 1 sup- 
plies range and relative speed signals corresponding to 
the distance between the vehicle and the closest other 
vehicle ahead of it and the difference between the 
speeds of the two vehicles. The range is supplied to the 
subtracter 3. The subtracter 3 forms a range error signal 
by subtracting the actual range from a desired range 
generated by the circuit 4. The circuit 4 sets the desired 
range as a function of the vehicle speed measured by 
the sensor 5. The circuit 4 may comprise a look-up table 
stored in a read only memory or a calculating circuit for 
calculating values of the function based on the vehicle 
speed. For instance, the desired range S may be deter- 
mined in accordance with 

S = (0.23 x V) + 7 

where the desired range S is given in metres and V is 
the vehicle speed in kph. 

[0023] In the absence of the constant 7 metres, the 
vehicle would be arranged to follow the further vehicle 
with a time separation of 0.83 seconds. However, for 
increased flexibility, the desired range setting circuit 4 
may be controllable by the driver so as to select any 
time separation, and hence desired range, within prede- 
termined limits, for instance of 0.8 and 2.5 seconds. The 
constant 7 metres ensures that, for relatively low 
speeds, the vehicle maintains a minimum spacing from 
the further vehicle ahead of it so that, for instance, if the 
further vehicle were to stop, the vehicle in cruise control 
would stop with a desired range sufficient to prevent a 
collision. 

[0024] The range or distance error from the subtracter 
3 is multiplied in the multiplier 6 by a range gain which is 
set in the circuit 2. The circuit 2 may comprise a look-up 
table stored in read only memory or means for calculat- 
ing the range gain primarily as a function of the actual 
range or distance between the two vehicles. The range 
gain may, for example, have a maximum value of 7 for 
target ranges below 6 metres and a minimum value of 1 
for target ranges above 20 metres. Between 6 and 20 
metres, the range gain decreases monotonically and 
continuously or substantially continuously. 
[0025] The output of the multiplier 6 is added to the 
speed error signal by the adder 7, that is, in this embod- 
iment, the multiplier 28 has a gain of one. Thus for target 
ranges of 20 metres and above, the relatively low range 
gain of 1 is applied to the distance error and the speed 
error therefore has more influence on cruise control. 
Even with the relatively low range gain, if the distance 
error persists for a substantial time, the integral action of 
the throttle actuator 16 corrects the distance error 
smoothly. 
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[0026] For relatively small desired ranges, a quicker 
response to distance error is required and the gain is 
progressively increased for desired ranges below 20 
metres until it reaches the maximum value of 7 at 6 
metres and below. For such small desired ranges, any 
distance error represents a relatively large proportion of 
the desired range and a quick response is required in 
order to remove the distance error and, for instance, 
prevent the vehicle from approaching too closely the fur- 
ther vehicle ahead of it. 

[0027] Thus, for relatively small desired ranges, the 
distance error has substantially more influence than the 
speed error in controlling the vehicle. 
[0028] When the output of the gate 25 is active, a sig- 
nal is supplied to the second input of the circuit 2 which 
causes the circuit to halve the range gain set in accord- 
ance with the function. The comparator 26 detects when 
the distance error is relatively great so that the vehicle 
under cruise control is relatively far behind the vehicle 
ahead of it. The comparator 27 determines when the 
speed error is such that the vehicle under cruise control 
is closing on the vehicle ahead of it. Thus, when the 
controlled vehicle is closing but is relatively far behind 
the lead vehicle, the range gain is halved so as to pre- 
vent overshoot. 

[0029] The gating arrangement comprising the 
switches 1 1 and 12 the comparator 15 and the compa- 
rator 1 9 via the gate 1 8 ensure that positive acceleration 
demands control the engine throttle whereas negative 
acceleration demands control the vehicle brake. The 
thresholds T1 and T2 may be made substantially equal 
to zero or may be made positive and negative, respec- 
tively, by predetermined amounts so as to provide a 
"dead band" between throttle control and brake control. 
[0030] The output of the adder 7 represents an accel- 
eration demand signal which itself could be used to con- 
trol acceleration of a vehicle by being suitably 
processed and applied, for instance to the throttle actu- 
ator 16 and the brake actuator 17. However, in order to 
provide closed loop control of acceleration, the acceler- 
ation demand is compared with the actual vehicle accel- 
eration in the subtracter 8 to form an acceleration error. 
The acceleration demand from the adder 7 is limited by 
the limiter 10 to a maximum value of +15%g and a min- 
imum value of -30%g. These maximum values of accel- 
eration and deceleration have been found to be 
advantageous for the comfort of passengers in the vehi- 
cle. 

[0031] The aforegoing description of the known sys- 
tem of Fig 1 assumes that the preceding (target) vehicle 
remains in the same driving lane as the controlled 
(AICC) vehicle, ie remains substantially directly in front 
of the controlled vehicle. In practice, of course, this situ- 
ation does not always prevail and, for example in the 
case of driving on a multi-lane motorway, target vehicles 
in front of the AICC controlled vehicle may move to 
either an inside, slower lane or to an outside faster lane. 
In the case of motorways in the UK where one drives on 



the left-hand side of the road, this means that a target 
vehicle moving to an adjacent left-hand lane is moving 
to a slower lane and can be overtaken whereas a target 
vehicle moving to a right-hand lane is moving to a faster 

5 lane and therefore should not, in accordance with the 
prevailing regulations, be overtaken on the inside- 
unless in a slow moving in a "queuing situation". 
[0032] The situation is shown in Fig 2(a) where a con- 
trolled (AICC) vehicle is running behind a first (target) 

10 preceding vehicle (PV1), both vehicles being in the 
same intermediate motorway lane. A second vehicle 
PV2 is running ahead of the vehicle PV1 . If in this situa- 
tion the preceding vehicle PV1 moves to the left into a 
slower lane (Fig 2b), PV1 can then be ignored and the 

75 AICC vehicle can pick up the second vehicle PV2 as its 
target and, if the control system so decides, can over- 
take the vehicle PV1 (Fig 2c). 
[0033] Fig 3 (b), on the other hand, shows the situa- 
tion where a preceding vehicle PV1 which has been 

20 running ahead of the controlled vehicle (AICC) (Fig 3a) 
moves to the right into a faster lane. In this case, the 
cruise control system in the AICC vehicle must continue 
to respond to the performance of vehicle PV1 and, 
although it must also monitor the next vehicle in its own 

25 lane (PV2) it should not follow PV2 to the extent as to 
undertake PV1 on the left (which would be an illegal 
move in the UK under present legislation). On the other 
hand, if the monitored motion of PV2 requires, the AICC 
vehicle may have to be decelerated to a suitable station 

30 behind PV2, in which case PV2 should be followed. 
[0034] Fig 4 shows a basic flow diagram of a system 
for achieving the latter operation for responding to the 
target moving to a faster lane. At the starting step 50 it 
is assumed that the controlled (AICC) vehicle is tracking 

35 a prime target (PV1) running in front of it. A periodic 
check is made at 52 as to whether or not the target has 
been lost to an outside lane. If it has not, then the AICC 
vehicle continues to track the original prime target. If the 
original target has moved to an outside lane, then the 

40 system looks at 54 for a new far target in its own lane. If 
there is no such target, then speed control is re-adopted 
at 56, subject to the usual predetermined maximum 
acceleration limits (+ 0.03g in this case). If there is such 
a far target then the system checks at 58 whether by fol- 

45 lowing this far target it will be caused to undertake the 
original target in the faster lane. If it will not need to 
undertake, then the far target is adopted as the new 
prime target (PV1) and the system returns to step 50. 
On the other hand, if following the far target will cause 

so undertaking of the original target, then the system 
selects at 50 to continue to track the original target, as 
the prime target and ignore the far target - unless the 
position and speed of the far target requires decelera- 
tion of the AICC vehicle, in which case the far target 

55 overrides. 

[0035] A block diagram of one possible system for 
achieving this "auto acquire" operation is shown in Fig 
5. 
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[0036] The radar apparatus 1 is able, in addition to 
determining range and relative velocity of vehicles, to 
give information as to the angle at which a target is 
located relative to the AICG vehicle and a calculation 
can be made from the information which will identify in 
which lane a target vehicle is located. In very rough 
terms, for example, if the measured angle to a target 
vehicle lies in the range ± 2°, then it can be assumed 
that the target is running in the same lane as the AICC 
vehicle. If the measured angle is less than-2° or more 
than +2° then it can be assumed that the target is run- 
ning in the slower lane or the faster lane, respectively. 
[0037] Fig 5 shows the radar 1 providing its input to a 
first detector 62 responsive to a prime (closest) target 
(PV1) and a second detector 64 which is responsive to 
a secondary (next closest) target (PV2). The outputs 
from the detectors 62, 64 are passed to an angular off- 
set calculation means 66 which establishes whether (a) 
the angle of PV1 to PV2 is more than +2° (PV1 is in a 
faster lane), (b) the angle of PV1 to PV2 is less than -2° 
(PV1 is in a slower lane) or (c) the angle of PV1 to PV2 
lies within -2° to +2° (PV1 and PV2 are in the same 
lane). 

[0038] In the event of condition (a), a signal is pro- 
vided on a line 68 to a "select low" input of a "wins" 
selector means 70. In the event of condition (c), a signal 
is again provided on the line 68 to select a low input of 
the "wins" selector means 70. In the event of condition 
(b), a signal is provided on a fine 74 to cause PV1 to be 
ignored and PV2 to become the target PV1 and to acti- 
vate the "select high" input of the "wins" selector 70 via 
a line 72. The "wins" selector 70 is also arranged to 
receive the outputs of the detectors 62, 64. In the event 
that its "select low" input is activated, the wins selector 
70 selects as the principal target to be followed by the 
AICC system that one of PV1 and PV2 giving the least 
acceleration demand. On the other hand, in the event 
that its "select high input" is activated, the wins selector 
70 selects as the principal target to be followed by the 
AICC system that one of PV1 and PV2 giving the most 
acceleration demand. The selected target is then 
applied to the system of Fig 1 as that which is to be fol- 
lowed and the brake/throttle control system 76 (those 
elements downstream of the subtracter 8 in Fig 1) is 
operated accordingly. If the "select low" input of the wins 
selector 70 is activated and PV2 requires deceleration 
to achieve proper station of the AICC vehicle, then PV1 
is made equal to PV2 at 78 and PV2 is then tracked as 
the prime target. 

[0039] The aforegoing system is described in terms of 
vehicles running under regulations in the UK and Japan 
where vehicles run on the left-hand side of the road and 
where, on multi-lane roads, the slowest lane is on the 
left and the fastest on the right. Naturally, for vehicles 
which are to run under regulations where vehicles run 
on the right-hand side of the road, the system will need 
to be adjusted accordingly. For example, a manual con- 
trol can be included to switch the system from operation 
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on the left to the right and vice versa. Alternatively, or in 
addition, the system can be adapted to switch automat- 
ically to operate with driving on the left or right hand side 
of the road. 



1 . A cruise control system which is arranged to deter- 
mine whether the closest targeted vehicle ahead of 
10 it is running in its lane or an adjacent lane and 

(a) if it is determined that the closest vehicle is 
running in an adjacent slower lane, to allow that 
vehicle to be overtaken, and 
75 (b) if it is determined that the closest vehicle is 

running in an adjacent faster lane, to prevent 
that vehicle from being undertaken and to use 
that vehicle as a prime target, unless there is 
another vehicle running in the same lane as the 
20 controlled vehicle which demands deceleration 

of the controlled vehicle in order to acquire sta- 
tion behind it, in which case the latter vehicle is 
selected to be the prime target. 

25 2. A cruise control system as claimed in claim 1, 
which comprises a means (66) for establishing the 
angular offset of target vehicles running ahead of 
the controlled vehicle and for determining whether 
a given target vehicle is above, below or within a 
30 predetermined angular range of the direction of 
travel of the controlled vehicle, and a means (70) for 
selecting a prime target from a plurality of targets 
detected by a target detection means (1), the selec- 
tion means (70) being arranged to operate such 
35 that: 

(a) if the closest target vehicle is running below 
said predetermined angular range then that 
one of said targets having the highest acceler- 

40 ation demand from the cruise control system is 

selected as the prime target to be followed, 
unless the vehicle in the same lane demands 
deceleration; 

(b) rf the target vehicle is running within or 
45 above said predetermined angular range then 

that one of said targets having the lowest 
acceleration demand from the cruise control 
system is selected as the prime target to be fol- 
lowed, unless 

so (c) a more distant target running within said 

predetermined angular range requires deceler- 
ation to acquire station behind it, in which case 
the latter target is selected as the prime target 
to be followed. 

55 

3. A cruise control system as claimed in claim 2 com- 
prising at least first and second motion detectors 
(62,64) coupled to the output of said target detec- 
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tion means (1) and adapted to be responsive 
respectively to a prime, closest target vehicle and a 
secondary, next closest target vehicle, said angular 
offset calculation means (66) receiving the outputs 
of said first and second detectors (62,64) and cal- 5 
culating whether (a) the angle of the prime target to 
the secondary target is more than a first predeter- 
mined value, (b) the angle of the prime target to the 
secondary target is less than a second predeter- 
mined value or (c) the angle between said first and 10 
second targets lies between said first and second 
predetermined values. 

4. A cruise control system as claimed in claim 3, 
wherein said prime target selection means (70) 15 
comprises a "wins" selector having "select high" 
and "select low" inputs and which, in the conditions 
(a) and (c), receives from said angular offset calcu- 
lation means (66) a signal at its "select low" input 
whereby it then selects as the principal target to be 20 
followed by the cruise control system the target cor- 
responding to that one of said first and second 
detectors giving the least acceleration demand, but 
which, in condition (b), receives from said angular 
offset calculation means (66) a signal at its "select 25 
high" input whereby it selects as the principal target 
to be followed by the cruise control system the tar- 
get corresponding to that one of said first and sec- 
ond detectors giving the biggest acceleration 
demand. 30 

Patentanspruche 

1 . Reisegeschwindigkeitssteuerung, die so ausgestal- 

tet ist, daft sie ermittelt, ob das dichteste vorausfah- 35 
rende Zielfahrzeug in derseiben Spur oder in einer 
benachbarten Spur fahrt, und 

(a) wenn ermittelt wird, daB das dichteste Fahr- 
zeug in einer benachbarten langsameren Spur 40 
fahrt, es zulaBt, daB das Fahrzeug Gberhoft 
wird, und 

(b) wenn ermittelt wird, daB das dichteste Fahr- 
zeug in einer benachbarten schnelleren Spur 
fahrt, es verhindert, daB das Fahrzeug innen 45 
Qberholt wird, und dieses Fahrzeug als prima- 

res 2 el benutzt, es sei denn, es fahrt ein ande- 
res Fahrzeug in derseiben Spur wie das 
gesteuerte Fahrzeug, das eine Verlangsamung 
des gesteuerten Fahrzeugs verlangt, urn zu so 
bewirken, daB es dahinter bleibt, und in diesem 
Fall wird das letztere Fahrzeug als primares 
Ziel ausgewahlt. 

2. Reisegeschwindigkeitssteuerung nach Anspruch 1 , 55 
umfassend ein Mittel (66) zum Feststellen des Win- 
kelversatzes von Zielfahrzeugen, die dem gesteu- 
erten Fahrzeug vorausfahren, und zum Ermitteln, 



ob ein bestimmtes Zielfahrzeug Ober, unter oder in 
ein em vorbestimmten Winkelbereich der Fahrtrich- 
tung des gesteuerten Fahrzeugs ist, und ein Mittel 
(70) zum Auswahlen eines primaren Ziels aus einer 
Mehrzahl von Zielen, die von einem Zielerfassungs- 
mittel (1) erfaBt werden, wobei das Auswahlmittel 
(70) so angeordnet ist, daB: 

(a) wenn das dichteste Zielfahrzeug unter dem 
genannten vorbestimmten Winkelbereich fahrt, 
dasjenige der genannten Ziele als das zu ver- 
folgende primare Ziel ausgewahlt wird, das von 
der Reisegeschwindigkeitssteuerung den 
hOchsten Beschteunigungsbedarf hat, es sei 
denn, daB das Fahrzeug in derseiben Spur 
eine Verlangsamung verlangt; 

(b) wenn das Zielfahrzeug in oder uber dem 
genannten vorbestimmten Winkelbereich fahrt, 
dasjenige der genannten Ziele als das zu ver- 
folgende primare Ziel ausgewahlt wird, das von 
der Reisegeschwindigkeitssteuerung den nied- 
rigsten Beschleunigungsbedarf hat, es sei 
denn, 

(c) ein weiter entferntes Ziel, das in dem 
genannten vorbestimmten Winkelbereich fahrt, 
verlangt eine Verlangsamung, damit es dahin- 
ter bleibt, und in diesem Fall wird das letztere 
Ziel als das zu verfolgende primare Ziel ausge- 
wahlt. 

Reisegeschwindigkeitssteuerung nach Anspruch 2, 
umfassend wenigstens einen ersten und einen 
zweiten Bewegungsdetektor (62, 64), die mit dem 
Ausgang des genannten Zielerfassungsmittels (1) 
gekoppelt und so ausgestattet sind, daB sie jeweils 
auf ein primares, dichtestes Zielfahrzeug und ein 
sekundares, nachstdichtes Zielfahrzeug reagieren, 
wobei das genannte Winkelversatz-Berechnungs- 
mittel (66) die Ausgange des genannten ersten und 
des genannten zweiten Detektors (62, 64) emp- 
fangt und berechnet, ob (a) der Winkel des prima- 
ren Ziels zu den sekundaren Ziel grOBer ist als ein 
erster vorbestimmter Wert, (b) der Winkel des pri- 
maren Ziels zu dem sekundaren Ziel W einer ist als 
ein zweiter vorbestimmter Wert, oder (c) der Winkel 
zwischen dem genannten ersten und dem genann- 
ten zweiten Ziel zwischen dem genannten ersten 
und dem genannten zweiten vorbestimmten Wert 
liegt. 

Reisegeschwindigkeitssteuerung nach Anspruch 3, 
bei der das genannte primare Zielauswahlmrttel 
(70) einen "Sieger"-Selektor mit "H-Selektierungs"- 
und "L-Selektierungs^-Eingangen umfaBt, und das 
in den Bedingungen (a) und (c) von dem genannten 
Winkelversatz-Berechnungsmrttel (66) ein Signal 
an seinem n L-Selektionierungs M -Eingang erhalt, so 
daB es dann das Ziel als von der Reisegeschwin- 
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digkeitssteuerung zu verfolgendes Hauptziel aus- 
wahlt, das demjenigen ersten bzw. zweiten 
Detektor entspricht, der den geringsten Beschleu- 
nigungsbedarf angibt, aber das in Bedingung (b) 
von dem genannten Winkelversatz-Berechnungs- 
mittel (66) ein Signal an seinem "H-Selektionie- 
rungs"-Eingang empf&ngt, so da 6 es das Ziel als 
von der Reisegeschwindigkeitssteuerung zu verfol- 
gendes Hauptziel auswahlt, das demjenigen 
genannten ersten oder genannten zweiten Detektor 
entspricht, der den hdchsten Beschleunigungsbe- 
darf angibt. 



au-dessus de la plage angulaire pr6d6termi- 
n6e pr^citee, Tune des dites cibles ayant la 
demande deceleration la plus faible 6mise 
par le systeme de contrdle de vitesse de croi- 
5 siere est seiectionn6e comme cible principale 

pour §tre suivie, sauf 

(c) si une cible plus 6loign6e qui roule dans les 
limitesde ladite plage angulaire pr6determin6e 
exige une deceleration pour acqu6rir une posi- 
10 tion derriere elle, auquel cas la derniere cible 

est seiectionn6e comme cible principale a sui- 
vre. 



Revendications 

1 . Un systeme de contrdle de vitesse de croisiere qui 
est configure pour determiner si le vehicule cibl6 le 
plus proche devant le systeme roule dans sa propre 
voie ou dans une voie adjacente et 

(a) s'il est determine que le vehicule le plus 
proche roule dans une voie adjacente plus 
lente, pour permettre de depasser ce vehicule, 
et 

(b) s'il est determine que le vehicule le plus 
proche roule dans une voie adjacente plus 
rapide, pour emp§cher ce vehicule d'etre 
depasse du mauvais cdte et pour utiliser ce 
vehicule comme cible principale, sauf si un 
autre vehicule roule dans la m§me voie que le 
vehicule contrdle, ce qui exige la deceleration 
du vehicule contrdle pour acquerir une position 
derriere lui, auquel cas ce dernier vehicule est 
s6lectionn6 comme cible principale. 

2. Un systeme de contrdle de vitesse de croisiere 
selon la revendication 1, qui comprend un moyen 
(66) pour determiner le decalage angulaire des 
v6hicules cibles qui roulent devant le vehicule con- 
trite et pour determiner si un vehicule cible donne 
est au-dessus, au<Jessous ou dans les limites 
d'une plage angulaire pr6d6termin6e de la direction 
de deplacement du vehicule contrdle, et un moyen 
(70) pour seiectionner une cible principale parmi 
une plurality de cibles d6tect6es par un moyen de 
detection de cibles (1), le moyen de selection (70) 
6tant configure de manidre a fonctionner dans les 
buts suivants : 

(a) si le vehicule cible le plus proche roule au- 
dessous de ladite plage angulaire predetermi- 
ne^ celle des dites cibles ayant la demande 
deceleration la plus 6lev6e emise par le sys- 
teme de contrdle de vitesse de croisiere est 
seiectionnee comme cible principale a suivre, 
sauf si le vehicule qui se trouve dans la m§me 
voie exige la deceleration ; 

(b) si le vehicule cible roule dans les limites ou 



3. Un systeme de contrdle de vitesse de croisiere 
is selon la revendication 2, qui comporte au moins un 

premier et un second detecteurs de mouvement 
(62, 64) couples a la sortie du drt moyen de detec- 
tion de cible (1) et adaptes pour reagir respective- 
ment a un vehicule cible principal plus proche et a 

20 un vehicule cible secondaire, plus proche apres le 
premier, ledit moyen de calcul de d6calage angu- 
laire (66) recevant les sorties des premier et 
second detecteurs (62, 64) et calculant si (a) Tangle 
forme entre la cible principale et la cible secondaire 

25 excede une premiere valeur predetermine^ (b) 
Tangle forme entre la cible principale et la cible 
secondaire est inferieur a une seconde valeur pr6- 
determinee ou (c) Tangle forme entre lesdites pre- 
miere et seconde cibles est compris entre lesdites 

30 premiere et seconde valeurs predeterminees. 

4. Un systeme de contrdle de la vitesse de croisiere 
selon la revendication 3, dans lequel ledit moyen de 
selection de cible primaire (70) comprend un s6lec- 

35 teur < ( wins ) ) (succ&s) ayant des entrees ( < select 
high ) ) (seiectionner valeur eievee) et < ( select low ) ) 
(seiectionner valeur basse) et qui, dans les condi- 
tions (a) et (c), recoit a partir du dit moyen de calcul 
du decalage angulaire (66) un signal qui attaque 

40 son entree << select low )) (seiectionner valeur 
basse), sur quoi il selectionne, comme cible princi- 
pale a fitre suivie par le systeme de contrdle de 
vitesse de croisiere, la cible qui correspond a celui 
des premier et second detecteurs qui £met la 

45 demande d'acc6ieration la plus faible, mais qui, 
dans la condition (b), recoit a partir du dit moyen de 
calcul de decalage angulaire (66) un signal qui atta- 
que son entree < (select high ) ) (seiectionner valeur 
eievee), sur quoi il selectionne comme cible princi- 

so pale a etre suivie par le systeme de contrdle de 
vitesse de croisiere, la cible qui correspond & celui 
desdits premier et second detecteurs, qui 6met la 
demande d'acceieration la plus forte. 

55 
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